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x-^-^ ^mi^rrrt^n^mzkr-K^xi-i. mxiy':^mxi0jmt^^^^ 

M is - f r^fj^ ^i^tsMWm^cDmiR J- mXlzm.ls^X ^ ffl T- ^ o 

^r^o-5§Jj^^ Hi- ?) c ^ /()j-e $ ^ ^ -t^Mm hn^^o^zt^K). tj" 
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mL^-^fx^X^^^tK fg^lft£7),^'a-et?gM*^■a^tlTV^^(Gene Therapy, 1995,2:209 
-217)o HIV *)#,=g^{ia-vr#^-r 5 d h7b*'fltl;S^nTl> ^(Nature Biotechnology, 
1 997, 15 : 871-875 ) t^^ J L.tfmX^n^ ^fe<>^±c7){u^ d^'-T-illi] T' ^ 55: 

AAVtt/^-^ > V >f^(Exp. Neurol ., 1997, 144: 147-156 cfc t>' A 3 ^M^?fi^V 
II3y(ASGT meeting,1998,?ra#^-692)ic^^i,^-r. flBiv^^CcMffl^tiTl^^jb^ 

#A/?)^'Rlftfe-e^ -S htl^-^nx V> (Nature Medicine, 1997,3:997-1004)o X^tS' b 

^ c ^ (3 J; D X '>;j^ci: < ^^itfc ? ^ ct mmmizmx u^^zt^ 
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<^ 9\^^MB'?^-7^m\i^^ML terns %Mtm'p\.tco ^^{c, -^mmcDry^ 

tz'y-f )i7.^^^ -tK mx \^rz^'j^miR-T'(Dm^m.^mm-r ^ ^ t ■^'^■^'^t^n 
i^tzsYGmiii-'f^rrf-Dy^mm^^ jv:^^^ ^—^^-^^^x^ ^tzi±-^^xm 

tu^o ^tzs xi-^sX^^m\.^rzmM=^'7')vx. mmm-Tm^o ^ )V7.-<^ ^ 
mmx^s ^mm^'^ ^ - tmm iru ^ mmm mmrmcDtzmzmmx^^z. 

ht^-7rs^ntzo :m(b(D:L}iiy^h. -A^m>]co^^ ^ -\±s ^^'^ts:^{^miz^\-i 
h llw-N(7)3tfE-7-^ A;I] ^ ^ - h U T MV^X^ ^Zt t^ns ^titzo 

( 1 ) i-mRMry^ )ix-<'!7^-^rzm^^^^-^'atsmm^nmm\m^m 

(2) wmmmiM'mMm^.cDMm't:^^. (i) i<zmm(Dyjm. 

(3) '^mnmw^(DmmmmM±^mjmx'^^. (2) t<zmmcD:^r&. 

(4) ^pmmm.w^mmtmh%mm(Dmm.x^^. (2) izf,mcDy3m. 

(5) i-mmu^^ jvx-<^'^-iz^^ti^^mf^9\^ii^mi^j'^^ts. d) 
t)^(b (4) (Di^rnt^izmmcDti^ii. 
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(6) ^\~Mmi^^^-mmizmM.^'\±^^ (5) izmm(D-j5m. 

(7) ^\-MMi^^t^'M}5^y^^'^m^:=i—¥-r^. (5) iztmcDljm^ 

(9) ^y^^^ntK flwjtifiif^Mduo^^-r?)^ >^^^®T$)-2). (7) izmm 

(10) ^K^Ji!if^-7'*^ FGF-K FGF-5. NGF. CNTF. BDNF. GDNF. p35. CrmA. I 
LP. bcl-2. ORP 150*^e>^Sfi¥ct i9JliR^n^itifzi?T^€). (5) {zmmcD/j^}}. 

(1 1) FGF-l^;^c{±FGF-5^5'f-^jSfii-7-i; UT^tf(-)»A't7^;i.;;^-K^^ — 

(13) (-)imNAf^i';i/X/iv-N-^ i^^j^^ jvxmzm-r^o^ jiy^-ri'^h. 

(I) t^cb (I 2) cDi^miy^lznm(D:f:ftk. 

(14) ^-^^ ^ ^ V'i7-r;i'X#c/ai-r^'^-f;bxA^'-tz>^"^ »>-r';i/X-eife?>. ( 

1 3 ) izmm(Dtjm. 

(15) ( 1) t>(b i 1 4) cDi^^-rntHzMmco/jmizjiio. ^mmm^mmi 
izm'^i^fH^(Dmmm^mxr ^ ^ t(Dx ^ ^mtKDd t^mo o 

5. ^ V'>-r;u^/F2[(Paramyxoviridae)(75-fe>^'-r r> ^ ;L/y^(Sendai virus), — 
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:^ >y;^;Ufp|'t'-(' Newcastle disease virus)> < ^b^Hftj? ^ Mumps 

virus)> W5fi^'>-f' (Measles virus). RS-i? v'U;^ (Respiratory syncytial vi 
rus)s '-t^JS'^^ (rinderpest virus). i^^T^ >>'n°— 'i? ^ ;u::^(distemper vir 
us). yi-JV h ^ ^ V^-r ;i/X#4(0rthoinyxoviridae)cD-r > y )l^>V''t' ^ )l7.(ln 
fluenza virus) . ^ "T" K fj7i' ;i/;:^|?|.(rhabdoviridae)(7)7K^t4PP^]3^^'i7 -f ;i/X(V 
esicular S). it^'^^ij ^ (Rabies virus)W=t^^W i^ti^o 

^ ^ ^ 'f€E¥ ^ =3 - K 1" jiiaf^T^ 1:^1 m± . ^^n;j£D ^ ;u >^ ^ ^ - c u ^ ^ ^ 
nTl^^'i:>^^g^^il^o /t^^fujc7)^^^-<g:. iii^iS' >^^^M"i}¥^=j— K■r 



It 
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X ® cDNA ^ ait L ^ CD * liCi^^ ^ \±mU ^ it . ^ ;^ l^l^gg 

^nTU?> (ilPg£rl^T^9 7/ 1 6 5 3 9^#Ba)o 

Sfc. 7D^55;-fe>^Wi''l' ATii^e < T^. DI^T-(J. Virol. 68,841 
3-8417, 1994)^ -^fiJcU^tTf- U ^ U:^^ K^sb^t^i*; 

*MEft;'3 ^ to .i:^^ :^F ^ > /I ^ W ^ ^ -a- r p 5^ T— tf t 

n^^Mfi^ A^'I^Mf^. ^a^^l-^i T- ^ ^ n i^fe ^ 2> ^^^^^ ^ ^F^fig L . S'J O^DHatz 

3a<ET-^(i> M. F. ^^■(j/^tz{±mmii^-f'^^^. :La:>xotiim.-^iMi^m^ 
mi±mz\m%-^fix\.^^ mm^m\Q 7 / 1 e 5 3 s^mm^ m^\±^yv-( 

2> o 
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6 (Di^^(Di^&^^^-r ^ :i ttmi^ Ll^ (Joumal of Virolog 

y,Vol,67,No.8,1993,p.4822-4830)o mX{.rz^M^mB^ J-(D^m,m.l±. MiR'f-W 

/Ts-r::i:*^'^3*^o;to z.(7^ ^otiiVf\'^^^m\^x. wmmm^o^mi.~{-^%x\.zm 

in -r S c h A^' RTfigT^!) o S ;$:^njOO-rL^t;K h L T cDlfii^<*(i. 6 \.z fvs 

^ ^ -^I'mm ^ mmmmm-^mm -^^^z-hiza-ox. m.^mz ^^n^m 
mmmm. wm'^\z-7^^m\-f^ ij^:^^\m^m\.^x^^-r^^ht^x^^ 
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<i: o ^^T' > ^Hz > ^DNA^ U 4i^f 1- A CD J: ^ t^MM^ t^z.h^ qJffgT:^ -5 o 
'i^WLBo:>0-hlZ^Z.^Z.ht)^-t)t^'^XU^ (Neurosci. Lett. ,1998,240:69-72) 

Q^^xjuz -r ct ^ . >t^^H;j(7) -mm. h u t (7)it ^f*{±. si p^-xcDt^^f^. 

T^Sd^AS/TN^tl/io FGF-2{C J:?,^/t:®.M^J'^ (Denton, D.A. et al. (1995) Ph 
ysiol. Behav. 57(4) : 747-752). J;t>'#:ffiM'>{3ft-^ imfiOfSiT (Stephens 
, T.W. et al. ( 1995) Nature 377(6549):530-532) tmi^zWi'^^flX^^. if^^ 

. mmzf^ r>tim^i^. mmmMcDmm. 'mzmmummu. -:^-^)\^y.'TUM 



• 



5» 
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o ^A-rsiSfe^hbTti. :inizmm^M\.^t\ mmn'mmmmm'?: 

(Dmi£^~r-tj:t:t^mf^tl^o mitmizl^. FGF-1 (J. Biol. Chem. 271 (47), 30 
263-30271. 1996), FGF-5 (Proc. Natl. Acad. Sci. U.S.A. 87 (20), 8022-802 
6,1990), NGF (Nature, 302(2), 538-540, 1983), CNTF (Nature, 357 (6), 502 
-504, 1992), BDNF (EMBO J., 9(8), 2459-2464,1990), (Genomics, 10 (3), 55 
8-568, 1991), GDNF (J. Neurosci. Res. 41 (2), 279-290, 1995), £35 (J. Vi 
rol. 61(7), 2264-2272, 1987), CrmA (Proc. Natl. Acad. Sci. U.S.A. 83, 76 
98-7702, 1986), jJLP (EMBO J. 15(11), 2685-2694, 1996), bcl-2 (Oncogene., 
4(11):1331-6,1989), ORP 150 (Biochem. Biophys. Res. Commun. 230 (1), 94 
-99, m7)f^t'tm^^X-^^o ^tz. ?(^^nj:Jf7)^^^-(i, DNA^ r-^DNAT b 

•t > ^'^ -^7 ^ ;i/ X ( SeV )(Dm'm:(}X ^ /t< -rHIT S oNot I ^ N /JO L r ^ ■< -7 - 
. *5J:t>'NotIi5IH4^^tf:7°^^' -7— 2 ^ffllNT. ^V'^mB.=f(Dm^?mzxmm^ 

U . pUC18/T7HVJRz . DNA( + 18 ) <D Not I SlHu ^fp AT o 
m2\±. GY?miRl^^^Th-\z>V-(^-(Jl7.i rcFP-SeVj )^m'^^ "^t^-^ ^ 



t 
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(7)Lorbacher?2!i iz^^b ^iki^m.-^ ^ ?> o 
mb\±. FGF-U FGF-54oJ;t>'GFP%^-b>^V :^;^X ^ IJa^f^-Nfi^ 

E]6{i. FGF-K FGF-Si^ctOTP^J^-b > ^'^ -f ^ — ^S-x'-^ :;^|]w.^f^ 

-^rjS cDf*:ffi fb ^ ;f^ -r KIT- ^ S o 

[a7(i. FGF-K FGF-5^^ctt>'GFP^Ji-fe>^"'f ^ — ^ y''i7;^|Ju>]^F*;j 

ia9(±. FGF-l^Si-t>^W 'f7^;i/y;-c^^— ^S^^-(z^:?>?SMCAlMM<7)M#:$(ll 
SeVl^^y^H- - >y h pUC18/T7HVJRz . DNA( + 18 ) ( Genes Ce lis , 1 996 , 1 : 569-579 ) ©ffiij 

i5K@i^Noti[fBfigi5^iiL(z. #AiafET-{3!i£3|:i5g$^(Ri )tm^m)i^ ^'i-ji^ t irm I 
G)Em^mui.tznoum^i^?mzx<omm^-^ imi)s puci8/t7hvjrz.dna(+i8 
wmmmmnot mmnimzmxvtzimDo cy-^m Genes ce i is , 1 9 96 , i : 56 
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mi iMR-32 )(Dit^miz i±io%iT ^ ifiiri ^ ^mmi^^-miz . mmm.mmn^ x m. im 

^JPbfeiSit!l^f5efflU;to t h(D^'^):ty"^Xh--^m}mM7Z)o:>t'rmizmO%i-]' 

•vmfJciPiytco l%^iy\imT)in>^^tsmjLL\(D?mzW'p\aque formin 
g unit(p.f.u.)i:>i?> (GFPJtf^-f ^agA L/zSeV. l-lTGVP-^eV trnT ^) 

TGFP-sevj ^mi\^m\mz)m^. mmtmmx^t^i^ X o izzo-^mo ^ jvy^^m^^ 

^-&7to m^m. ru— htciM^Smlinx. W<£2r3rHM#U;to i^'filf^. m 

-y{:mmmmT-i:GY?(Dm^^'mmLr:io ^(om^. rcpp-sevj t^vcizmmizmm 
iMR-azm^iSfiiocmri/- h izz^wmmmMf^'&cDmnzm.x.. mmm 

^{3 rcFP-SeVj ^ 1 %^i^\h\m'r)\yy'K >>S:^tflOOO/zl(DPBS{C#|RU;to •^-f 

;b :^ ^20^>[^a^^^ ^ -a-. j'rr:^it5-j:ttiT- X rnGmmm^rr -o tz o m^tmmm 
mTX'GY?(D^^^mmvtio mnm^r-u. ^Gf?-seyjmmmi^(Dmmmz:ii\.\ 
X m^t^m^isb i^ntzommi^mz i<±mmi^o:>mi<z'^mi^'>mz:3ri\.^x i> G¥?(Dm^^^ 



ft 
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eV^ J; t;^#^^^fe|{fl jiST' {i ffi ^ 1^ S C h ^ 3fe o o 

rGFP-seVj \±^umK^f:i\^rn(j^m.tL-^nfciWmmm%^z^mM\.. 

GFPMf2^ -7- ct D GFP ^ :;EXji ^ it ^ ^ {z b ;t o J; 0 SeV(7)^i;]^tlMffl!J^*J J: 
[ ^ifSB^iJ 3 ] ^ «v h co^UftlMKIirdicT) if^ # 

DMEM 50%,PBS 50%)A r U- h {z>^ U;to flfe ^ M ii trMi (3 IN0X#4 
b'>-tr«y h 2*^j^V^T/5i^»U^1.^:^^E^IUZvi>oTl;U'9f^a^. IN0X#7t: >-t! >y 

mm^Ky^y^Lv V^z^mm (DMEM (5%-^; x'iflivg4oJ;t>'5%f?'i7vlfa^Saif) 9 
0%. DMSO 10%){zAn. ^;^T-lmmWT{c^iJJU7to tiirrb;^iM^1JsM-^1.5ml@./t<7) 
^^1^f^h±fc{c^^£PbT*5^^fc^ili;gffl5^a.-^-^cl^tl. y V -i^>-i7'zi>^i—iz 

f&m b. 3P#PH^*^itiiii^jii$s^rfoM<*^m{cf*i^? b;to :Km^>^m 6 M^^t^Mit 
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f^n^^y 1.5U. iy'?.^^:^ 0.2mgs f>jfiiri7';i/ 7' ^ > O.Zmg^ 5m 
g. DNase O.lmg/mD^Smlinx.^ 32°C15^Fa1ijPra b;^co 5^^{z»ijm# L;to ± 
a ^ i: 0 20%fT i> ifiivi A »5 v^r-iS <fe5mlin tl fz. o vMUj^tcSZ-C tc J!jp?^ L ;t ; W 

7!)^D(»32"'C^z^atoT*3V^;t)SiC^^T'm^{1200^pm^ 5^r^)b>to ±yf^^^DMEM 
( 5% -7 [ftlvSiJ J; 1> V- l&S S ^tf ) ^SmljUa ^ ft# b^Sa ^ (5 <■ iwiiEfD^ 
{^Ttii'C^ ^ o ±yi # 2ml CDDMEM( SX'^ i/a^- jo J: Ximi- 1> ifiivi ^ ^ 

[|IW'J4] SeVcD^U-ftMHS-NOi^^t*-® TGFP-SeVj {Zj:?,J5iEf. 
i^M^y 3 J: n lyjftHM^Da ^ dfl l O cmru — ±T 3 h sgig^ U ;^ 
o ±#f<£R^;£b. TGFP-SeVj ^ 1 %'t7i>lfttrir;i/:7'^ >^^tflOOO>al(DPBS{C# 

EM(5%'j7^ifavi*3J:t>'5%f?r>S^jf[ivS^^tf)ig-ttil^ 1 0 mlijp «^2 B r^^tg^ U 

-^'—ifMii.T'^=(^-r^-^>V-(^-fJl^ (liXT r/?-giu-SeVj iiBg-T^) c^!^ 
^ t /? - y ;i/ ^ D - y — tr" (D^JK 
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V - A (3 31 MS ^ n -5 i: C- 5t€ r D 7^ 7h ^ S {t 5 o 

1) /?-glu^Jimi^f-$(Illia^6'>:ii;urb— h (3 ^UMAqO^' eel Is/well i;^i> 
<t o mm.\^fz.o r/?-glu-SeVj^in.o. i . t^^\z.tii^ J: ^ Cl% ^yUmT)\^y\ > ^ 

M (c L . ^ AMf£ ^ L d h S r ^ (7) T ^ o 

2) /?-glu^^i^;^£5^-$ll]^ja^6'>:n;^r^— h J: -emi(*nO='cel Is/well 

7';i/7' ^ >4^*flOOA^l(DPBSfM(Z#|RUa]tj0 ct t)«b;t/3-gluMw!lSI(l^ 
aII®lL;to 4-^^;i/'i7>^U-7ai-;u-;5-D-<>";i/^D- K^^SWhU. 
iiif \z. ^fepjc-r s 4- / 5^ ;i/ -^7 > -n; ij ^ ^ p > { mu ) mt- ^ u ;t o 



WO 00/01837 



(i^l) 



mm my^mi'i' 

(nmol MU/mg ^^>/N°^m/B#) 









53 








276 




/?-glu-retro 




911 




/?-glu-SeV(ffl,o. i, 


,=0.1,24n§P^]) 


15,900 




/3-glu-SeV(a,o. i. 




27,100 


/3-giu^wmm^mm 


/3-glu-SeV(m.o. i. 


.=0.1,48lf^P^]) 


21,100 


/3-giuxwmm.M-mm 


j3 -glu-SeV(m.o. i 


. = 1.0,48ll#Pa^) 


32,300 



^ UC/fv-r J;-5 tc r/j-giu-SeVj mmmm(Dm^-mts 15, 900-32, 300(nmol 
MU/mg ^ ^ > / ^ W/m ) T ^ 0 > lEmWMi^-mmX' itzn. U hn^^ JUXlr/S- 
^ D - tz- ^mi ^"tttz /3 -glu-retro ) (i91 IT" afe o ;t o SeVA^'Fj^^l 
M't'-r. #A > ^ ® < m^i^ -y- ^ c i: o :t o 

3) ±SB2) -^mhfitLUVJf^ r^-giu-SeVj ^^/?-y;u^ d r:^'-- tr'^Ji/^^ff. 

/Srt^-r^. iSi*DJ:m£^-T02o(^^>/i^Mdmf>&^'=jn;tofa^-7-fflO^"^> Ktt 
^ a- 'ffV^Jft ^^iOlljatrri ti b /? - ^ □ :^ t:-fA^*:t3Sii&-r i> ^ > ^-^ ^ M ^ lel b 
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giu-sevj mtm/3-giu'xmm^^-mm±mm^izm^^fitio ±mm^iiMo^^m. 

r/?-glu-SeVj P:::^-— 42^fl^|fl:g--$(llliaiA]|gn^{C. <J V V-A 

[mmm e ] CFP-SeVOllwig^S^Cc §±3?c^i{lII)a-^<DGFPcD^gi|i 
fbl.OmmiE't'J; 0 :&M1.5iiiinc7){5®{ziii^4ffl K U ; b T ilLfllmmCD all #:#{C^Jtt 

~1.5xlO'p.f,u.T-^ofco n> h D— UTGFPiafix-T^$S^l>SeVs PBS 
Ct;jrrU;to l^f^m)t5^fl«"F-eGFPCDm->t^M*^ L^co roFP-SeVj l^-^30f^O 

sijt^t;jga)iM iz^\,^xmMtj: GFP® ^ to c^titzo^o:> lEmmmmcDm ^: f:: tft o 

t^\h^^tit^-Dti. =i> h P— LTGFPi;ifE^^^^tcV^SeV. PBS<£^S^ Lfe-x' 
•> :^ I] w l:: i ^ T m 7t ^ 1^. to ^ d ^ m * * o o 
[^»J7] ^™^flf|]a^^'if-NO rcFP-SeVj ©S-^ 
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m Y U;i/T-iiglmm(7)yt^r?3{t.fi!i?^1^3.5mm;fc2.5mmc7)'||Mg|5^>{4C^^ 

l^T TGEP-SeVj ^LS/zm'^- U;^Co r^^lsH 3 Qf^fZR^Hg ^YV(D%m.^m-<tz. 

f"GFP-SeVj ^tf^-t>{iJ^5>o f^iTlTOgmmcT)^ >y h fl^SmSfi^. lEi-ti d: D 
2mm. -r >^-±;i/ J; 0 Mtj:/j4. 5mmCDsli^M#(^^Vifl{C iWi^^/TJ H ^) 

mrm(D-K^?^{-f. m-^ i^Z. 5mm/,- 2 . 5mm(7D 'M l^i ^^iv: (3 ;y ^ X ^i- ^ ffl V ^ T r GFP- S 
eVj >£1.5//U-5-'5-Lfco |Jf]aj13 [.lf^(C|»b. GFPCDi^gia^p^fco ^CO^ilii}^. y^J^ 
^ 2 . 5mm:fe^-i-J-T tT^ mCAl if.^^lOiraJ Mftt^T GFP(D^6fi ifU Sbhtitzo mm,i<\)Q. § m 'MM 

-e^t). GFP(Di^iIMfMJrc20ifi|l|)M>{>:*Dcfc^^^ dtittSeV!® 
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<D-X:\ r/j-giu-SeVj ^ /3 ^ n -V—'iz^m-^ ^ ^ (J.Clin. Invest. , 1989, 

83:1258-1266) (DMmzr^-'j- mmmmx<onmmmiz /3-v)i^ a -v—\f^ 

aivt^ifrr<z)#ftf {z ^<o.m ^ntM^t^ ^^^^^^^ :^^m\R \^^m(D%mzi\k\yfz 
mm\^w-m.\^rz. m.m.T:(D0-^')v^u=Ly—^x^m±m.mm 5 © i ) (Dmm 

^ ^ ffl V ^ T fJI-<^ ;t o 121 3 T- 1" J: a (z o T - ^ D - -iz' m& 

{Sim's. <^^^^zmm\^ntzo mmfi\.z.^ ^^hi^x^xm^-r^hwmmo^^Li^m 

/JST' 'jda < /? - ^ □ - tr- L . b ^fo Iz '^m-^flX I ^ S C h « 

h t^'P U -tr {± ^ S *J |p] ± U ;t o 

[ 'mmm 9 ] FGF-i ^ (i5 s fffti?f t- ^ ^iyv^^-()\^-7.^^^ iz^^m 

t:>-lz>y h-t?fg'M^^^P^ifeL;to 30G® v 'J > >=fi■^ffll^Ts tSS^^l .OmmcTD^jfniJllM 
^tZ7rj7XFGF-l-SeV (SxlO'^pfu). h hFGF-5-SeV (ixlOWu) *5 <t t5GFP-SeV 
(5xl0«pfu) ^i^J^J-Ltz ( n=2 )o ^ ;u:^(7)f1^M{i-^»>J 1 iz« DT^t 



• 
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'P'mi.n^mi^. ^(DmmMizm\:>20Bmzit8M(Dmpmtfj:^rzo fgf-9 

T^s# L GFP-sevs^T- (i. r^-^(DmoyBmtz x^t^^ti ^i^mm'p-bm-x5 . s 
'Pir^mmmizmi^(bnrzo 

:^±^-^X ^ c7)^.-eFGF-l-SeV*>d;tFFGF-5-SeVfe"^{c J: -g)f*3iM'>M£«) 
CD-r-s ^ e)C3p$Il|7^3ilStfe>£B-6-x''>y; (i^Si, J: ^20-22g) =£ffll^T^f o fco JS^-^ 
^{ufififflijfla^ ^ Us rix ^' V J; D 1 . Omm. IF. ct t» feWSl . Smmcoji^ic ill^^ffl K 

u) lzQju\(7)?i^^nu^. ¥G¥-5-SeVlt^ -( Jl^mmul (ZxW pfu) IzS/uKD? 
BS<&A^X.^ =J > h P— ;K7)GFP-SeV(±l//l (1x10" pfu) (c9>al(7)PBS^;jnx.Tfi 

u > h D— LTlik'-^ L;tGFP-SeVTiif*ffi?/li{l.MiiE(»'bn-r\li^-!5- 2 Mtr'Hf^ 

(.zm^j^mmif(Di:^mizit^x7.5%(Dm)mtm>i;bhntz m e )o WMdijiN 
x^mm^j^'Mittm^^sb^tif^t'-orz m7)o YGY-i-seYi^-^j-cD^xitr^-^enm 
izwmzo. 5%cDi-4^mM'ptm{ib(bntz (me). ^(Dmwtmmizmi:^^ 2mm 
mzm2.5%(Df4^mm'p ttc^ tzoYGY-m-^iz ^ ^mmm.^itMmxr:^'^ 2 b 
f^A^e. 6 Bmzt-{-)rx. niz 3 Bmt^^Q Bmzt-ii-xitis.tA.t'mmtm^n 

Ut^-otz mi). FGF-5-SeVJ^#c7D^.-e(i{*®M'i>(±lf.to^n;t*^ FGF-l-SeV 

^mztt^^h^(Dm'pm±>\^-^ <m.-xii.9%(Dm'px^'Dfz {me)o z.nh(r> 
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25 ^ o FGF-5-SeV:fe -'3^ l-f ^imM'P(Of^-^ I ^ (iFGF-l-SeV^^ 'j- IZ it^X 'J>=& V ^ 

^ J; i)^*:fiif^{J>{ijt7b>^*^7-8%T'^ .3 h 2. . MM'J>*:b^'#?^{3X 

^l^C^;^)i^iaJRJ]L;to cn^cD'/Jj^Oliii. J: aFGFcoi||ii^(A)T© 

il:® iffl I ^ T- S d t y!)i'# ;t n S SeV(Z) li jfe^r^-sO^lfetz J; S tifi^^ 

CD-Wif^f^ {3 ct a lifii: ^ n-r I ^ S (7) <5^T S C ^ ^ # X. S i: . SeV 

(ventromedial hypothalamus ;VMH)^ iffll^f<T;jf5^fi!'JSJ' (lateral hypothalamic a 
rea;LHA) -fb'^St^i-^-D >*>-#a: blfiUiji-^l]«MM4nz^^n?){^:; 

gS^M^t^-^ 4^ ;i/ ^ > J^:.^ b ^ ^ - o > rSi/j ^^'-^ f S o C n ^ VHH-^LHA^ ^ — p 

yajME-Pi: bTf1^ffl1-§C^;^)S[iJJ^:0^C^nTt^i)o ^it^if^fiC (paraventricu 

lar nucieus;PVN) ^mmnmt-<bm^^mmr^z.hifm(biy^iz-^nx:iiy). d 

:i C (iM:^Jfl]ft3"Jftffl ^ 5:£P».^rS-®j{J5iMftffl -r corticotropin releasing ho 
rmone(CRH)^^-ji. — D >*^'?Fi£-r§o (arcuate nucleus;ARC) (i^© 

o s^nM »^D^^^:fe^TfJ^Ipf|^|)o^!j^i^ ^ FGFJi ^ 
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IJuaJt ifa^ 7=-';!/ ^ffl V ^ ;t f^d^ . ^ifu -r S #^^iQIBSRfl iz ^ 7^ ^ n S d 

i)\ mmmmMwmitBx^t\^xt':LiziiLm'Di-r^n:h(Dt\ rj^i^cDmm^sd 
<'-ox^<(Dm^ii^tj^^nx^tzo 

. ^n^ ±mmM'^^)vi,zm'jyt- ^mi'0^cD-m^i)MiiiL^m±mz)mx. c ^ ic 
cto^£L>€.. mm. ^M.^mj:i^fMiiiiizmmti^&i'^(Dmm^it(Dm'f^^^ 
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(gerbiiM) cDmimmMmwRV^M (s^^PuSi) 't^')viz^<o'mmn 
r>fco 7.±^-^xx(Dmmmmm^m'M (5^ra) -t^^h^z^y)^ m-mm-^ 

^)—-y^'^z^v)i^^tj^^co^m'ik-r^'^^^t^^^o co;^^ u— ::i>^"^tT-o 

<mm^(D?Gf-i-seV(Dmx> 
i^mmo-80gizt^-oti:;^^:T'>xs.^muL\^^'m^izm\^tco a >y^-)iizx 
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2<>>PeS3MitLO. 5-1.0// lc7)FGF-l-fe >^$7-^ ^'<)\y7.mm 
(e7^;i/;^^1.0xlO" pfu~ 2.0xl0« pfu)^12^[?.Sl7!)^{tTviAb. ^ "^CllO^r^l 

<m.miki'r-> 

mmmm^iE-mmizm^ 300-500 u^izw d . m4 %/^°^ ^ ;i-;uAT;u7=-'t k 

'^b. fl^/^^:7 >f^, <;t3Smi.«t!!2jb^ctt/?^^^!i{cfJ!;-b7to 

-^^ — r^)> trLUii^ ■r^Vu^-( h C7) lE/j ^ ^ fll.^1 ?> to tnGFAPril*^ apoptos 

)o 
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(^2) 













O 






O 


somaco/FJt'c 




O 




^flGFAP^n^* 


O 


apoptosisc7);^ln£ 


apoptag 


O 



mmck-mi■J^mmz^\.^x. HE^i!!!iT-i2^rs^jtito^b=3> h D-;^^;|^4-t:• 
h eosinophi 1 i c change ^ /tn -T^IMM ^ M o -^,1)}n«#,^ii]ra7bsf' < . I > ^ 

a inreH CD K >|i (iapoptag ^^.^fel^^tlt^ T S © (c U T . t> rtaffliJ 
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1 0. ^^mAR'fiy^. FGF-K FGF-5. NGF. CNTF. BDNF. GDNFs p35. CrmA. IL 

P. bci-2. ORP isoA^f^T^tsirfj; f3MtrK^n?>iafET-T^^. mMcomm^iz^m 

1 1. FGF-l^;t(iFGF-5^^t.:>|5jlEfKT-i: LT^tf(-)iriRNA't7^;UX-^^^^— <D 
1 2. FGF-l^/i(iFGF-5^^|.*jafK-J''^ bT^tr(-)tIRNA'f7^;i/^^^^— O 

1 3 . (-)iiRNA'^'i' ^ ^v^^)V7.nizm-r^^^)\^^-^^^. Wi 
>^o:>mm\t-^h 1 2(DK^-mt^\.zmm(Di5^iho 
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